Suppose R n is ^-dimensional Euclidean space, k is an integer and 2^k<n.
We will state here a regularity theorem for ^-dimensional varifolds in R n which satisfy inequalities involving the first variation of their weighted ^-dimensional area. Naturally formulated analogues of our results hold in any Riemannian manifold.
Though quite simple, the concept of a varifold is unfamiliar to the general mathematical public. In order to suggest the nature of our results in a context familiar to geometers, we first state two corollaries to our regularity theorem in which the varifolds under consideration are submanifolds of R n . Let Mk(R n ) be the set of continuously differentiate ^-dimensional submanifolds of R n of locally finite kdimensional area; whenever MÇzM k (R n ), let ||Af|| be the Radon measure on R n which assigns to each open subset of R n the fe-dimensional area of its intersection with M. Whenever a^R n and 0 <r < <*>, let U(a, r) =i? n H {x: \x-a\ <r} and let S n_1 be the boundary of £7(0, 1). Let a(k) be the ^-dimensional area of the ball of radius 1 centered at 0 in R k .
COROLLARY. Corresponding to each p with k<p<<& and each e with 0 < € < 1 there isrj>0 with the following property : Our next corollary is a rigidity theorem.
COROLLARY. There is a positive number rj with the following property:
has zero mean curvature relative to S n~l and the (k~l)-dimensional area of L does not exceed (1 +rj)ka(k). Then there is a k-dimensional linear subspace T of R
n such that L = rP\S n~x .
We assert that the conclusions of the first corollary hold when (a)» (b), (c) are naturally reformulated to apply to a class of objects far more general than the submanifolds of R n . This reformulation will imply a statement which includes the second corollary. Regularity theorems have been obtained for flat chain solutions to minimum problems defined by parametric elliptic integrands; see [2] . Although we study here only the area integrand, which is the simplest parametric integrand, we assume in no way that the surfaces considered minimize area; we do not even assume that the first variation of their area is zero, only that this first variation is summable to a power greater than the dimension of the surface.
Following Almgren (see [l] ), we define a k-dimensional varifold in R n to be a Radon measure on R n X G(n, k) where G(n y k) is the Grassmann manifold of fe-dimensional linear subspaces of R n . Let Vk(R n ) be the weakly topologized space of these varifolds. 
XG(n> k). It is then elementary that the diagram
is commutative. Now let %(R n ) be the vector space of smooth functions g:R n ->R n with compact support. The theorem is proved using geometric measure theoretic techniques, some of which appear in [l ] and [3 ] and are known to workers in this field, together with a variant of an argument used by Almgren in [2], to exploit well-known a priori estimates for the Laplacian. To extend the theorem to Riemannian manifolds, one uses Nash's isometric imbedding theorem (see [4] ) and an elementary computation involving mean curvature. This regularity theorem is the main theorem in a paper which will study other aspects of the functional OF as well. 
